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RECEIVER FOR RECEIVING BOTH HDTV 
AND NTSC AND METHOD FOR SELECTING 

RECEIVED SIGNALS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a television receiver, and 
more particularly, to a receiver for receiving both HDTV and 
NTSC signals, and a method for selectively receiving either 
HDTV or NTSC signal. 

2. Description of Related Art 
The “Grand Alliance” Advanced Television system (GA 

ATV) is a digital television transmission system standard 
Which can replace NTSC. The GA-ATV system (also called 
GA-HDTV or GA-VSB) is standardiZed by an advanced 
television system committee (ATSC) and adopts a vestigial 
side band (VSB) modulation method of digital transmission. 
A neW ATV signal is transmitted simultaneously With a 

conventional analog television broadcasting signal (NTSC) 
via a TV channel Which is presently not used in a given 
geographic region (called a “taboo” channel). Thus, the 
GA-VSB receiver must be designed to resist interference 
from the NTSC signal. 

The GA-VSB receiver corresponding to a USA-type 
terrestrial broadcasting HDTV standard is disclosed in the 
folloWing reference: [1] ATSC Digital Television Standard, 
September., 1995. FIG. 1 shoWs the con?guration of the 
above-described GA-VSB receiver. 

Referring to FIG. 1, the receiver is comprised generally of 
a tuner 102, a demodulator 104, an NTSC interference 
canceler 106, a signal processor 108, and a display 110. The 
tuner 102 receives an HDTV signal transmitted from a 
transmitter. The demodulator 104 demodulates the output of 
the tuner 102. The NTSC interference canceler 106 cancels 
a modulation carrier of an NTSC signal eXisting in the 
output of the demodulator 104. The signal processor 108 
equaliZes the output of the NTSC interference canceler 106, 
corrects errors in the equalized signal and restores the 
error-corrected signal to an image signal. The display 110 
displays the output of the signal processor 108. 

In the event HDTV broadcasting starts, a couple of 
problems must be dealt With. First, coexistence With NTSC 
broadcasting cannot be avoided, and a receiver must be 
structured to alloW vieWers to Watch either HDTV or NTSC 
broadcasting at Will. Second, a channel may be an NTSC 
broadcasting channel or a HDTV broadcasting channel 
depending on geographic location. Thus, since in practice a 
channel may have both the NTSC and HDTV signals, a 
structure Whereby either of the tWo broadcastings can be 
Watched is required. HoWever, the conventional GA-VSB 
receiver shoWn in FIG. 1 has a structure alloWing vieWers to 
Watch only HDTV broadcasting. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a receiver 
for receiving both NTSC and HDTV signals. 

Another object of the present invention is to provide a 
method for selectively receiving either an NTSC or HDTV 
signal. 

Still another object of the present invention is to provide 
a method for selectively receiving either an NTSC or HDTV 
signal When both the NTSC and the HDTV signals eXist in 
a channel. 

To accomplish the ?rst object, a tuner of the present 
invention receives a high-de?nition signal having a digital 
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2 
format and an normal signal having an analog format. A?rst 
demodulator demodulates the high-de?nition signal output 
by the tuner and outputs a demodulated high-de?nition 
signal. A detector detects Whether the normal signal eXists in 
the demodulated high-de?nition signal and thus generates a 
detection signal, and removes the normal signal. A ?rst 
signal processor processes the high-de?nition signal output 
by the detector, restores the high-de?nition signal to an 
image signal, and outputs a high-de?nition image signal. A 
second demodulator demodulates the normal signal output 
from the tuner and outputs a demodulated normal signal. A 
second signal processor processes the demodulated normal 
signal and outputs a corresponding image signal. 
A controller determines the detection signal, and a broad 

casting mode signal and a channel mode signal Which are 
input from the outside, and generates a selection signal. A 
selector outputs either the high-de?nition image signal or the 
normal image signal according to the selection signal. Here, 
the high-de?nition signal is an ATV signal and the normal 
signal is an analog NTSC signal. The broadcasting mode 
signal can indicate at least an HDTV mode, an NTSC mode 
and an automatic mode. The controller generates a selection 
signal to control the selector to select the ATV image signal 
When the channel mode signal indicates an HDTV channel, 
and to select the NTSC image signal When the channel mode 
signal indicates an NTSC channel, according to a detection 
signal indicating that an NTSC signal eXists in the ATV 
signal. 

To accomplish the second and third objects, there is 
provided a method of selecting a received signal. One step 
of the method is to determine a broadcasting mode, Which is 
set from the outside, and selecting the normal signal When 
the broadcasting mode is determined as a ?rst mode, select 
ing the high-de?nition signal When the broadcasting mode is 
determined as a second mode. Another step of the method is 
to determine Whether a normal signal eXists in a received 
signal When the broadcasting mode is determined as a third 
mode, in order to simultaneously receive a high-de?nition 
signal having a digital format and a normal signal having an 
analog format. 

Also, the receiving method of the present invention 
includes the steps of: 

receiving the high-de?nition signal When no normal sig 
nal eXists in the received signal; 

determining a channel set from the outside When a normal 
signal exists in the received signal; 

selecting the normal signal When the determined channel 
is a normal channel; and 

selecting the high-de?nition signal When the determined 
channel is a high-de?nition channel. 

Here, the high-de?nition signal is an ATV signal and the 
normal signal is an NTSC signal. The ?rst mode corresponds 
to an HDTV mode and the second mode corresponds to an 
NTSC mode. The third mode is an automatic mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention 
Will become more apparent by describing in detail a pre 
ferred embodiment thereof With reference to the attached 
draWings in Which: 

FIG. 1 is a block diagram of a conventional GA-VSB 

receiver; 
FIG. 2 is a block diagram of a receiver for receiving both 

of HDTV and NTSC according to an embodiment of the 
present invention; 
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FIG. 3 is a detailed block diagram of an NTSC interfer 
ence canceler shown in FIG. 2; 

FIG. 4 shows the frequency characteristics of an NTSC 
interference rejection ?lter shown in FIG. 3; 

FIG. 5 shoWs a format of a VSB transmission frame; and 

FIG. 6 is a How chart outlining the operation of a 
controller shoWn in FIG. 2 for selecting received signals. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 2, a tuner 202 receives NTSC and 
HDTV signals simultaneously. That is, the tuner 202 is 
structured so that it can receive all of the NTSC and HDTV 
signals. 
An HDTV demodulator 204 demodulates an HDTV sig 

nal in the signal output by the tuner 202. An NTSC inter 
ference canceler 206 cancels the modulation carrier of the 
NTSC signal existing in the output of the HDTV demodu 
lator 204, and outputs a detection signal (NRFisel) indi 
cating Whether the NTSC signal exists in the HDTV signal. 
An HDTV signal processor 208 equaliZes the output of the 
NTSC interference canceler 206, corrects errors in the 
equaliZed signal, and restores the error-corrected signal to an 
image signal. 
An NTSC demodulator 210 demodulates the NTSC signal 

in the signal output by the tuner 202. An NTSC signal 
processor 212 processes the demodulated NTSC signal and 
outputs the processed NTSC signal. 
A controller 214 recogniZes the detection signal (NRFi 

sel) Which is output by the NTSC interference canceler 206, 
as Well as a broadcasting mode signal (mode) and a channel 
mode signal (chimode) Which are set by a user, and 
generates a selection signal (disel). A selector 216 selects 
either the restored HDTV signal (S1) or the processed NTSC 
signal (S2) according to the selection signal (disel) gener 
ated by the controller 214, and supplies the selected signal 
to a display 218. 

FIG. 3 shoWs the NTSC interference canceler 206 in 
detail. Referring to FIG. 3, the NTSC interference canceler 
206 is comprised of a comb ?lter 220, an NTSC interference 
detector 226, and a selector (MUX) 248. 

In a co-channel, Where the HDTV and NTSC signals are 
simultaneously broadcasted, the NTSC signal has a prede 
termined carrier frequency offset (about 0.89 MHZ) from the 
HDTV signal. Almost all the energy of the NTSC signal is 
concentrated in an original DC component, i.e., the modu 
lation carriers. Thus, a subtractor 224 of the comb ?lter 220 
subtracts from the input symbols delayed input symbols 
Which have been delayed for 12 symbol periods by means of 
a 12 symbol delay 222, thereby removing modulation car 
riers of the NTSC signal. 

The comb ?lter 220 has several frequency notches in a 
band of a 6 MHZ HDTV signal as shoWn in FIG. 4. Since the 
modulation carriers, that is a visual carrier, a chrominance 
subcarrier and an aural carrier, are located near the fre 
quency notches of the comb ?lter 220, the energy of the 
NTSC signal passed through the comb ?lter 220 is signi? 
cantly reduced. Thus, the comb ?lter 220 can effectively 
remove the NTSC signal despite its simple structure. 

MeanWhile, the NTSC interference detector 226 com 
pares a pre-stored ?eld synchroniZation (called “sync”) 
reference pattern With a ?eld sync among demodulated data 
symbols output from the HDTV demodulator 204 shoWn in 
FIG. 2, and uses an accumulation value of the square of the 
difference therebetWeen, i.e., energy, to determine Whether 
an NTSC signal exists in the HDTV signal. 
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4 
Here, the format of a received VSB data frame is shoWn 

in FIG. 5. The VSB data frame is comprised of tWo ?elds. 
Each ?eld is comprised of one ?eld sync segment and 312 
data segments each including four symbols of segment sync 
and 828 data symbols. The segment sync is inserted into an 
8-level digital data stream at the beginning of the ?eld sync 
segment and each of the data segments. Each of the four 
symbols of the segment sync has a predetermined pattern 
having a “+5,—5,—5,+5” signal level, and residual data of the 
data segments is randomly comprised of arbitrary signal 
levels from 8 levels (:1,:3,:5,:7). In FIG. 5, FEC denotes 
forWard error correction. Field sync signal sequence (FIELD 
SYNC #1 or FIELD SYNC #2) representing the start of a 
?eld is inserted into a ?eld sync segment being the ?rst 
segment of each ?eld. The ?eld sync signal sequence has a 
regular form. 
The NTSC interference detector 226 includes units 228, 

230 and 232 forming a ?rst path Where a ?eld sync reference 
pattern is compared With a ?eld sync received Without 
passing through the comb ?lters 220 and 234, and an 
accumulation value (energy) of the square of the difference 
therebetWeen is calculated. Units 234, 240, 242 and 244 of 
the NTSC interference detector 226 form a second path 
Where a ?eld sync ?ltered by the comb ?lter 220 is compared 
With a ?eld sync reference pattern ?ltered by the comb ?lter 
234, and an accumulation value (energy) of the square of the 
difference therebetWeen is calculated. 

The NTSC interference detector 226 also has a minimum 
energy detector 246 for comparing the values along the tWo 
paths to select the path having a smaller energy and output 
ting a detection signal (NRFisel) indicating Whether an 
NTSC signal exists in the HDTV signal. That is, if an NTSC 
signal is present, the energy of the second path passed 
through the comb ?lters 220 and 234 Will be smaller; 
otherWise, the energy of the ?rst path Which does not pass 
through the comb ?lters 220 and 234 Will be smaller. The 
NRFisel signal represents the presence or absence of the 
NTSC signal, and is logic “1” When the NTSC signal exists 
and logic “0” When the NTSC signal does not exist. 
The selector 248 selects either the demodulated data 

symbols output from the HDTV demodulator 204 or the 
demodulated data symbols passed through the comb ?lter 
220, according to the detection signal (NRFisel), and 
outputs the selected symbols to the HDTV signal processor 
208 shoWn in FIG. 2. 

FIG. 6 is a How chart illustrating the signal selecting 
operation performed by the controller 214 shoWn in FIG. 2. 
The operations of FIG. 6 Will be described With reference to 
FIG. 2. Referring to FIG. 6, the controller 214 receives an 
external signal to select an HDTV mode, an NTSC mode or 
an automatic mode. This external signal is a broadcasting 
mode signal (mode). For example, When the value of the 
mode is “00”, the NTSC mode is selected, When “01”, the 
HDTV mode is selected, and When “10”, the automatic 
mode is selected. 

When the broadcasting mode signal (mode) received from 
the outside is “00” in step S101, the controller 214 recog 
niZes the NTSC mode and applies the selection signal 
(disel) to the selector 216, and then the selector 216 alWays 
selects the processed NTSC signal (S2) output by the NTSC 
signal processor 212, in step S102. Thereby, vieWers can 
Watch an NTSC format broadcast on the display 218. 

When the broadcasting mode signal (mode) is “01” in step 
S101, the controller 214 recogniZes the HDTV mode and 
applies the selection signal (disel) to the selector 216, and 
the selector 216 alWays selects the restored HDTV signal 
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(S1) output from the HDTV signal processor 208, in step 
S103. Thereby, vieWers can Watch an HDTV format broad 
cast on the display 218. 
When the broadcasting mode signal (mode) is “10” in step 

S101, the controller 214 recognizes the automatic mode and 
determines the detection signal (NRF sel) detected by the 
NTSC interference canceler 206, in step 104. When the 
detection signal (NRFisel) is logic “0” (i.e., When the 
NTSC signal does not exist) the step S103 described above 
is performed. That is, the controller 214 applies the selection 
signal (disel) to the selector 216, and the selector 216 
alWays selects the restored HDTV signal (S1) output from 
the HDTV signal processor 208, Whereby vieWers can Watch 
the HDTV format broadcast on the display 218. 
When the detection signal (NRFisel) is logic “1” in step 

S104 (i.e., When it is determined that the NTSC signal 
exists) either the NTSC or HDTV broadcasting is selected 
according to a channel mode signal (chimode) set by a user, 
in step S105. That is, When it is determined that the NTSC 
signal exists in step S104, the channel mode signal (chi 
mode) is then determined in step S105 to ?nd out Whether 
the existing NTSC signal should be treated as a signal 
because the NTSC channel is selected, or treated as inter 
ference because an HDTV channel is selected. 

When the channel mode signal (chimode) is logic “0”, it 
means that the NTSC channel is selected. Thus, the proce 
dure returns to the step S102, and the controller 214 applies 
the selection signal (disel) to the selector 216, and the 
selector 216 alWays selects the NTSC signal (S2) processed 
by the NTSC signal processor 212, Whereby vieWers can 
Watch the NTSC format broadcast on the display 218. 
When the channel mode signal (chimode) is logic “1” in 

step S105, it means that the HDTV channel is selected 
meaning that an NTSC signal existing in the HDTV channel 
is to be treated as interference. Thus, the procedure returns 
to the step S103, and the controller 214 applies the selection 
signal (disel) to the selector 216, and the selector 216 
alWays selects the HDTV signal (S1) processed by the 
HDTV signal processor 208, Whereby vieWers can Watch the 
HDTV format broadcast on the display 218. 
As described above, the present invention can receive 

both NTSC and HDTV signals, and selectively receive one 
or the other When both NTSC and HDTV broadcasting exist 
in a channel. 

Although the present invention has been described in 
terms of a preferred embodiment, it Will be appreciated that 
various modi?cations may be made to the described embodi 
ment Without departing from the spirit and scope of the 
invention. This application for a receiver for receiving both 
HDTV and NTSC signals and a method for selecting 
received signals is based on Korean Patent Application No. 
97-13217, Which is incorporated by reference herein for all 
purposes. 
What is claimed is: 
1. A receiver comprising: 
a tuner Which receives a high-de?nition signal having a 

digital format and a normal signal having an analog 
format; 

a ?rst demodulator Which demodulates said high 
de?nition signal output by said tuner and outputs a 
demodulated high-de?nition signal; 

a detector Which detects Whether said normal signal exists 
in said demodulated high-de?nition signal to generate 
a detection signal, and Which removes said normal 
signal; 

a ?rst signal processor Which processes said high 
de?nition signal output by said detector and restores 
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6 
said high-de?nition signal to an image signal, Which is 
output as a high-de?nition image signal; 

a second demodulator Which demodulates said normal 
signal output from said tuner and outputs a demodu 
lated normal signal; 

a second signal processor Which processes said demodu 
lated normal signal and outputs a normal image signal; 

a controller Which receives said detection signal, as Well 
as a broadcasting mode signal input by a user and a 
channel mode signal input by a user, and generates a 
selection signal; and 

a selector Which outputs either said high-de?nition image 
signal or said normal image signal according to said 
selection signal. 

2. The receiver as claimed in claim 1, Wherein said 
high-de?nition signal is an ATV signal and said normal 
signal is an NTSC signal. 

3. The receiver as claimed in claim 2, Wherein said 
broadcasting mode signal can indicate at least an HDTV 
mode, an NTSC mode, and an automatic mode. 

4. The receiver as claimed in claim 1, Wherein said 
controller generates a selection signal to control said selector 
to select said high-de?nition image signal When said channel 
mode signal indicates an HDTV channel, and to select said 
normal image signal When said channel mode signal indi 
cates an NTSC channel, When said detection signal indicates 
that said normal signal exists in said demodulated high 
de?nition signal. 

5. A receiver Which receives both HDTV and NTSC 
broadcasts, the receiver comprising: 

a tuner Which simultaneously receives an NTSC signal 
and an HDTV signal; 

an HDTV demodulator Which demodulates said HDTV 
signal output by said tuner and outputs a demodulated 
HDTV signal; 

an NTSC interference canceler Which cancels modulation 
carriers of said NTSC signal from said demodulated 
HDTV signal, and generates a detection signal indicat 
ing Whether said NTSC signal exists in said HDTV 
signal; 

an HDTV signal processor Which equaliZes an output of 
said NTSC interference canceler, corrects errors in an 
equalized signal, and restores an error-corrected signal 
to an image signal Which is output as an HDTV image 
signal; 

an NTSC demodulator Which demodulates said NTSC 
signal output from said tuner and outputs a demodu 
lated NTSC signal; 

an NTSC signal processor Which processes said demodu 
lated NTSC signal and outputs an NTSC image signal; 

a controller Which receives said detection signal, as Well 
as a broadcasting mode signal input by a user and a 
channel mode signal input by a user, and generates a 
selection signal; and 

a selector Which outputs either said HDTV image signal 
or said NTSC image signal according to said selection 
signal. 

6. The receiver as claimed in claim 5, Wherein said 
broadcasting mode signal can indicate at least an HDTV 
mode, an NTSC mode, and an automatic mode. 

7. The receiver as claimed in claim 5, Wherein said 
controller generates a selection signal to control said selector 
to select said HDTV image signal When said channel mode 
signal indicates an HDTV channel, and to select said NTSC 
image signal When said channel mode signal indicates an 
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NTSC channel, When said detection signal indicates that 
said NTSC signal exists in said HDTV signal. 

8. A method of selecting either a high-de?nition signal 
having a digital format or a normal signal having an analog 
format Which are received simultaneously, said method 
comprising the steps of: 

(a) determining a broadcasting mode set by a user; 
(b) selecting said normal signal When said broadcasting 
mode is determined as a ?rst mode, selecting said 
high-de?nition signal When said broadcasting mode is 
determined as a second mode, and determining Whether 
a normal signal exists in a received signal When said 
broadcasting mode is determined as a third mode; 

(c) When said broadcasting mode is determined as a third 
mode in said step (b), receiving said high-de?nition 
signal if it is determined that no normal signal exists in 
said received signal and determining a channel mode 
set by a user if it is determined that a normal signal 
exists in said received signal; and 

(d) When it is determined in said step (c) that a normal 
signal exists in said received signal, selecting said 
normal signal When the channel mode is determined to 
be a normal channel, and selecting said high-de?nition 
signal When the channel mode is determined to be a 
high-de?nition channel. 

9. The method as claimed in claim 8, Wherein said 
high-de?nition signal is an ATV signal and said normal 
signal is an NTSC signal. 
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10. The method as claimed in claim 9, Wherein said ?rst 

mode is an HDTV mode, said second mode is an NTSC 
mode, and said third mode is an automatic mode. 

11. A method of selectively receiving signals for use in a 
receiver Which generates an NTSC detection signal indicat 
ing Whether an NTSC signal exists in an HDTV signal and 
can receive both said HDTV and NTSC signals, said method 
comprising the steps of: 

(a) receiving said HDTV and NTSC signals; 
(b) selecting said HDTV signal When a broadcasting 
mode set by a user is an HDTV mode, selecting said 
NTSC signal When said broadcasting mode is an NTSC 
mode, and determining said NTSC detection signal 
When said broadcasting mode is an automatic mode; 

(c) When said broadcasting mode is an automatic mode, 
selecting said HDTV signal When said NTSC detection 
signal indicates that said NTSC signal does not exist in 
said received signal, and determining a channel mode 
set by a user When said NTSC detection signal indicates 
that said NTSC signal exists in said received signal; 
and 

(d) When said NTSC detection signal indicates in said step 
(c) that said NTSC signal exists in said received signal, 
selecting said HDTV signal When said channel mode is 
determined to be an HDTV channel mode, and select 
ing said NTSC signal When said channel mode is 
determined to be an NTSC channel mode. 


